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—, TERAMKBRANTEEZE, BLA TR hEEARRIER". SHERH
?ﬁﬁ = AR Sy 1) 3 B B T (endoglucanase, BG) L T 2 — %% 7K #% B ( cellobiohydrolase
CBH) MG &M AE Y . H BB /™ OB FS AR B ol ke 8 i) B/ B H R 40g/L, # KT
Sy eF 8%, CBH [ 5 60% ,CBHI 5 20% ,EG | 5 109%™, Bfsc%8 N R EC T
FF 20 AT e i Tl rp, SR AR A By & P R AR B GE Ak, Tolk BV R — sk
BRI A A KB th R — SRR A RS RREAMNERE 25 @
REMREHEEOERSFRIOKTHRES THEEENERN TERFAAEZEL, &
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LB EG L eDNA B 3 -JE #9113 X (untranslated region, UTR) % EG T 3% 5 76 R 7 B & vh Y
FiIEAKFEERENEH,

1 HHmF &

1.1 SEHNAR
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Table 1  Strains and plasmids

Strains and plasmids Properties af heredity Selective marker  Sources

leuz — 3, 112 ura3 - 52 tmpl - 289 hsid — VTT, Finland Biotechnol.,
§ . cerenisice HE158

519 Finland

H158 harboring EG | fulllength ¢cDNA from
Hi58 - egll Ura Present paper

T, reeser

H158 harbor:ing EG I cDNA without 3°-
H158-egl D Ura Present paper

UTR

5.55kb, with ura3, 2t plasmid origin and
pAJ401 Ura VTT, Biotechnol , Finland
PGK promoter and terminator of S . cerevisiae

T . reesec QM9414 ¢DNA li- 8. cerevisice H158 as host, pAMOl as ex-
Ura YTT, Biotechnol , , Finland

bl'ary Pl‘ESSiOI’l vector

1.3 SFmHEABRERT &

BRI Y B EcoRI. Xhol T4 DNA 75 8§ .pfu DNA B4 B .RT-PCR ¥ & .RNA 2
R R & B4 Promega 22 7= 56 , BE I 01 W0 7 & W B Roehringer Mannheim 22 ®] . {EH A
PSR RN,

1.4 BEMEL

1.5 ESREMN2 DNA MER
% H Hoffman ‘f]‘&ﬁﬁhr o
1.6 ABHEEL ENNERRS TRERE
mER AT,
1.7 BEAFFIRE
1% WU A LA
1.8 AYHREEEHEEEN
BHWENEHMRARSE R TEH 0.5%CMC #) SC-Ura EH L ,30CH 3% 3d )5, H
0.1% W R LT RB R 1h, 2R)5 H 1mol/L NaCl [ 2,29 40min, Bk 1k 7 4= 7 07 7K #% B Y F0
P R, -t ) 2% Pk B R T AT B R R AR
1.9 WITHBEEEENE
WO ImLiEYRBH RG] BHRY EER, IIA K 0.5mL 0.5% CMC 1 50mmol/L
vl pH AR BERE Sk B fe S vl b . E— C IRE T 18 60min, i Somogyi J7 130 2 B IR 8 .

2 HARFI®R

2.1 PCR ¥ 143|4K&it
W CHR (2 | R R K KT EG 1 B cDNA FF 3 Fl & K 21K pAT401 KM R #5718
HT3&PCREIM, AL HELE EG] «DNA HEBFIAE 3'-UTR FH W EG T &)
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BEHEAE.
8|47 1:5'-TCTCGAATTCATGGCGCCCTCAGTTACAC-3';
8|47 2:5'-GCGCGAATTCCGCTCTAAAGGCATTGCG-3 5
B4 3:5'-TGTGGAATTGTGAGCGGA-3',
2,2 WHI-UTRMBWEGI £K cDNA N REERBASTHhHRE

M T. reesei ¢cDNA CPE R REREK, LA
314 1.3 % L F #5190, 547 PCR U™ 38, RBL4&H 2o ard oM
RIS HEE N 94°C 1min,50C 1min,72C 4min, £
it 30 MEFRY S 185 1.75kb 19 DNA K B R
Ry (A D, ERE—BBAEFIMER 3-
UTR B EG ] 24 <DNA £3], X5HWPRK/NDEF.
E% EGI ZFHAHAM PCR T WY HFSHA—
Bt pAJAO1 BIAFEFI P BEH —1 Xho I BBYIAL A, B
LAPCR F=#) T4 EcoR1 fl Xho I RELWMY ..
JE.1.5kb M EG I BEABABEREWE, E&T 4B
FILBAE pAl401 WY ALEZ M. &Y g ¢
AV BRI BE B H158, 3% SC-Ura SF4R , F 30°CH 3% 3d
BT EREERN, ERER, FREFTEY 1 2% 5CI DNA MM 3-UIR 5
L F#EAH CMCase Wk, M B KBE K/ 5. WEGI cDNA PCR ¥ ™= k@
XA R AEIRE pfu DNA BABY A EGI Fig.1  Agarose electrophoresis of PCR products of
&Eﬂﬂ@@]ﬁﬁﬁﬁo Fﬁﬂﬁkiﬁ 3 Hﬁ EG I Fﬁﬁ ﬁuﬂ[llf-:engr.h EG] ¢DNA and EG1 cDNA without 3'-
SERE , 53 7l i 2 Jy H158-eglF1 ~ 3o M.ADNA/ Hind [l marker; 1. Products of full-length
2.3 EGI BAFFIMES D H EGI cDNA;2.EGI cDNA without 3'-UTR.

¥k H158-egl F1 $REUF B0 5 B 47 FF 70 5E '
WRIMNEEMOREABA RS [ £HFH 5 GenBank PHHEMERFII LE, &
EEW, FEE DNA BRI 2HE Y, EG1 cDNA B FF i PR ER H 1380bp H . &
ST 450 MEER, HP N-AKM 2 MEERNE SR, RAKN EGT §F 437 MEEM,
BIWBIEEN, RASREER pfu DNA BAMEE 30 1MEXFM PCR ¥ /5, @
1.5kb i) DNA F R P A -1 HERERT, X FETUEERECNFIINER,
24 EAERGIMNEEFRAEER pHE

HHECI WESHERBERS R UM REN EC T BB A 3k 4 3 2 B 40
AU EARBERGSBEERG . PERTEEATEA ECT MF¥FHERBIH. W
ETEAMBMPRES HIS8-eglF FiF-AKN EC] MEE/EHAREMN pH{E, BT EGI EH
[ B F A R 1K pAJ401 HIBERE PGK BB FZJ5,EG I MIRX 3 PCK )3 3 TRy, it
MURAVESEEEHREPHET, FOCEHRME, BLOREBUERADNEHRER
EH . MELREY, HI58-eglF B P24 19 EG I B 1L TE 7€ 50C ~ 60°C, pH 5.00} &
B, RS XmBERAE .
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2.5 Y-UIRMEC]I BEEERERESPRENTM

HALEA PCR 718 EG I cDNA BIEEMIBR T B/ 5'-UTR F5, 8 7 #F5% 3'-UTR X EG
[ EERE R p Zak MR, TR ATSR I UL pAJ4O01-egl F A4, 5149 1.2 A E T34,
M B EG I cDNA By 3-UTR 146 1~ ¥ H B £ ¥ F ¥ (5 -TAGAGCGTT-
GACTTGCCTCTGGTCTGTC CAGACGGGGGCACGATAGAA-TGCGGGCACGCAG  GGAGCTCG-
TAGACATTGGGCTTAATATATAAGACA TGCTATGTTGTATCTACATTAGCAAATGACAAACA
AATGAAAAAGAACTTATCAAAAAAAAAAAAAAY)) HEB TEBHNEMEEF ., PCR
318 &% :94C 1min,58°C 1min,72°C 3.5min, 21t 30 T EHRE, BRI 7T — &AM
1.4kb BYAE R4 (B 1), PCR =12 MR $I 8 V1 /5 iE 8 B Rk 8K pAJ401 L, HEEF
My (L BR TG B B H158,3% SC-Ura i, WA T HTEHRMBEMNEGRER, A NEL
THA=EAKEE .

FEfE F PCR 31 EG I £ oDNA #fT HHF wiE FME B hREAN , BN LW
AL FE L SPE SN KRE, T DNARFLER S EREERN S RBEE TEHR
HER pfu DNA REMTTAMRIEY MEM EC T XE~WHAEEE. R, MEk 3'-UR
EHEC] TEEHWENRETRERSIHRE - MRATRALAIHRBEBELE,
XE-TEEABRNAR,

2.6 RT-PCR &l EG | mRNA ¥RKF

JT AW MER 3-UTR G M EC I B A EH G
EHRAGRRA, RMERSIY 1.2 5 £ T 5
¥, RT-PCR F &K HEH 3'-UTR 8 EG
cDNA FAHIBR 3'-UTR J5 89 EG I cDNA 7E R B &
B SRR

MPAH A k% 3-UTR Ja B9 EG 1 # F B F 8
1.5 DNA MDA 3-UTR i EG | £HWEBE &
RNAH PCR YV R A R R PCR W (& 2
B 13 %E),BRE, SUFARKLI-UTREMN
EGI XHEMBEE L % RNA & PCR ¥ 3 42 4 ot 2
BAENFRPCREYHI(E 2 P 4 %E), MK
T3-URTHEC]I ZEFEEMBEHES BN ABE

B2 EGI mRNA B RT-PCR ¥ #7458

et \ ;
Fig.2 Agavose electrophoresis of the products of EG i}_ﬁ% ? ﬂﬁﬁﬂ}q EGI B{] 3'-UTR ﬁiu ':F ﬂg&ﬁ&ﬁ
1 mRNA smplified by RT-PCR HEAHFEEN oRNA BEWE XA F, [ &

1. Total DNA of the yeast harboring EG I cDNA with- fEIE T A MR T 3'-UTR 09 EG I XA 1 TR 8
out 3'-DTR as PCR template; 2. DNA molecular mark- -@;%E CMC EFWJ:Z_\‘FQEJ‘](% HEHA,

er DL-2000;3 . Total RNA of the yeast harboring full- Sreekrishna g jﬁﬁ]\ig B & 5'-UTR 1§ ﬁﬁ}?
length EG T ¢DNA as RT-PCR template; 4. Total

RNA of the yeast harboring EG | ¢DNA without 3'- §UK&}EXEI‘9}‘%§ E Jﬁ&ﬁ&% EF H{Jﬁﬁﬁ%ﬁ

UTR as RT-PCR template. RS, BAITBERIEAZE EGIL & 5'-UTR MR
EAEEGIEMBEBREPHREKERT T 5.3
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fFlo), A MR IS KE EG 1 cDNA /) 3'-UTR SBURMK EG | Z51 B H 5 £
EEGhAEREREEEED. X—FEEA,ECL K3 -UTR X HEFERERHES
BRERBREEAA. SERRIENEBES IRARSNNEEANFTES EAREE
Eri 3'-UTR WM EER .
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EFFECT OF 3'-UTR OF EG I FROM TRICHODERMA REESEI ON ITS GENE
EXPRESSION IN SACCHAROMYCES CEREVISIAE ™

Xiao Zhizhuang Wu Zhihong Wang Ting Qu Yinbo™  Gao Peiji Wang Tianhong
( State Key Luboratory of Microbial Technology , Shandong University , Jinan 250100, China)

Abstract: Several industrial yeast are developed as ideal expression hosts for the production of the
commercially useful proteins.The expression levels in yeast cells of the heterologous proteins are af-
fected by the regulation factors of the genes themselves . The full-length ¢DNA coding for EG [ from
Trichoderma reesei ,the cellulose-degrading filamentous fungus, was expressed in Saccharomyces cere-
visige H158 .EG [ produced by the recombinant $ . cerevisiae exhibits maximal activity at 50°C ~
60°C , pH5 .0 . Tt was observed that removal of the 3’-untranslated region (3’-UTR) from EG I cD-
NA resulted in no active EG | produced by recombinant yeast. RT-PCR analysis indicated that un-
like the yeast cells harboring full-length EG I ¢DNA, there was no detectable EG I mRNA in the
yeast cells hathoring EG I ¢DNA without 3'-UTR . The daia suggesied that 3"-UTR is important for
the expression of EG 1 in Saccharomyces cerevisiae .

Key words: Trichoderma reesei, Endoglucanase [, 3’-UTR, Gene expression, Saccharomyces

cerevisiae
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